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Objectives: 
• Measuring lung displacement to allow 
control of breathing motion within 
parameters set by the physician 
• Reducing patient exposure to X-ray 
radiation over the course of the 
procedure 
• Reducing the procedure time and 
overall cost 
System / Device overview
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Future Work: 
• Incorporating more sensors to provide 
a more 3D perspective 
• Code streamlining for processing data 
and for the Physician Base Station 
Graphical User Interface 
• Automated CT scan functionality to 
compensate for breathing 
Distance Sensing 
via IR as Analog 
Voltage
Analog Voltage  
to Digital Integer 
Conversion
Bluetooth Data 
Transmission 
via UART 
Bluetooth Data Reception  
by Base Station GUI and 
Processed for Display
Background: 
• A lung biopsy uses a needle to obtain 
a small sample of lung tissue to be 
examined for pathogens 
• The Computed Tomography (CT) 
machine uses X-rays to scan a given 
cross-section of the patient 
• A lung lesion’s position varies with 
breathing, so the CT scan must be 
timed according to lung volume
Constraints: 
• Non-Invasive and minimal dimensional 
footprint on patient 
• Wireless data acquisition with less 
than 0.2 second latency to respond to 
changes in chest position
